Effect of simvastatin in apolipoprotein E deficient mice with surgically induced chronic renal failure.
Patients with a surgically reduced renal mass are at increased risk for progressive renal failure, which often requires renal replacement therapy or kidney transplantation. We investigated the effects of simvastatin supplementation on uremia enhanced atherosclerosis and vascular calcification in apoE(-/-) (apolipoprotein E deficient) mice (Charles Rivers Laboratories, Wilmington, Massachusetts) with or without superimposed chronic kidney disease. The mice were randomly assigned to 4 groups, including 2 groups with normal renal function (simvastatin vs control in 13 mice) and the other 2 with surgically created chronic kidney disease (simvastatin vs control in 18). Simvastatin (100 mg/kg) was administered by daily oral gavage for 4 weeks. Simvastatin treatment did not prevent uremia accelerated atherosclerosis in chronic kidney disease apoE(-/-) mice, nor did it retard atherosclerosis progression in control nonchronic kidney disease mice. However, aortic plaques in simvastatin treated chronic kidney disease mice showed significantly less calcification than those in controls with chronic kidney disease (p <0.03). In addition, the increase of aortic nitrotyrosine staining in mice with chronic kidney disease was prevented by simvastatin treatment (p <0.02). Serum total cholesterol was increased to a similar extent in the 2 chronic kidney disease groups compared with that in the nonchronic kidney disease groups. The beneficial effect of simvastatin on uremia enhanced vascular calcification in apoE(-/-) mice with chronic kidney disease was observed despite the absence of changes in uremia accelerated atherosclerosis progression, serum total cholesterol levels or osteopontin and alkaline phosphatase expression. Our observation opens the possibility of a cholesterol independent action of statins on vascular calcification via a decrease in oxidative stress.